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(54)[Title of the Invention] VERTICAL-LANDING-DEVIATION AMOUNT 
MEASURING DEVICE 
(5 7) [Abstract] 

[Object] In a method for allowing a vertical-landing-deviation amount 
measuring device to measure the amounts of deviations in vertical landing 
positions in an image display element, the vertical-landing-deviation amount 
measuring device is provided with means which captures a screen with a 
plurality of CCD cameras which are connected with one another, which then 
divides the captured screen image into a plurality of screen regions as 
overlapping one another, and which then determines and synthesizes 
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boundaries of the screen image regions, by using a measurement method 
provided to a vertical-landing-deviation amount measuring device for an 
image display element. An object of the present invention is to reduce time 
for the measurement while maintaining accuracy of obtained measurement 
data. 

[Configuration] The vertical-landing-deviation amount measuring device is 
configured of a plurality of CCD cameras which divides a screen image into a 
plurality of screen image regions; a robot used for moving the CCD cameras 
respectively to predetermined positions; a camera changeover switch; a 
camera controller; a personal computer which processes image signal data, 
and which controls a controller', and an imagc-display-clcment driving circuit 
used for displaying raster on the image display element. Thereby, time for 
measurement can be reduced while maintaining accuracy of obtained 
measurement data. 
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[Scope of Claim] 
[Claim 1] 

A vertical-landing- deviation amount measuring device used in a 
method for measuring the amounts of deviations in vertically landing 
positions of electron beams in an image display device by capturing a screen 
of the image display device with a CCD camera, which then analyzes a 
picture signal of the screen image, and then which measures the amount of 
deviation in positions of electron beams vertically landing on the screen, 

the vertical-landing-deviation amount measuring device 
characterized by comprising means which captures the screen with a 
plurality of CCD cameras, which then divides the captured screen image into 
a plurality of screen image regions as overlapping one another, and which 
then determines and synthesizes boundaries of the screen image regions, 

the vertical-landing-deviation amount measuring device 
characterized in that a significant reduction in time for measurement is 
achieved. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Apphcability] The present invention relates to a device for 
measuring the amount of deviation in vertically landing positions of electron 
beams of an image display element. The image display element generates 
an electron beam for each of a plurality of sections obtained by dividing a 
display area on a screen, then displays a plurality of lines by deflecting the 
electron beam in the vertical and horizontal directions for each of the 
sections, and thereby displays the entire image. 
[0002] 

[Prior Art] Recently proposed are various kinds of attempts to form a color 
television picture tube into a flat structure. Heretofore, a flat color picture 
tube of this type has a configuration, for example, such as one shown in 
Japanese Unexamined Patent Application Laid-open Publication No. Sho 
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57-135590. The configuration will be described below with reference to the 

accompanying drawing. 

[0003] 

As shown in Fig. 4, the picture tube is configured by disposing, hi the 
order from the back of the tube towards an image display screen 8 on an 
anode side of the tube, a rear electrode l; fine cathodes 2 which emit electron 
beams; an electron-beam lead electrode 3, electron-beam control electrodes 4; 
a convergence electrode 5; horizontal deflection electrodes 6; and vertical 
deflection electrodes 7, all of which are housed in one vacuum container. 
Each of the fine cathodes 2, which emit electron beams, extends in the 
horizontal direction, and emits an electron beam distributed in line in the 
horizontal direction. Here, a plurality of fine cathodes (only seven cathodes 
2a to 2g are shown in Fig. 4) are disposed in the vertical direction at certain 
intervals. The fine cathodes 2 are controlled so that an electron beam is 
emitted for a certain period of time, in sequence from the cathode 2a at the 
uppermost position to the cathode 2g at the lowermost position. 
[0004] 

The rear electrode 1 works to prevent the electron beams from being 
emitted by the other fine cathodes than the relevant line cathode, and also to 
push the electron beam only in the direction towards the anode. 
[0005] 

The electron-beam lead electrode 3 allows the electron means to pass 
through through-holes provided as being aligned in the horizontal directions, 
facing the respective line electrodes 2a to 2g. 
[0006] 

The control electrodes 4 are configured of conductive plates 15 which 
are long in the vertical direction, and which have through-holes 14 in 
positions facing the respective line cathodes 2a to 2g. The plurality of 
conductive plates 15 are disposed in the horizontal direction at 
predetermined intervals. Here, in synchronization with a timing of 
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horizontal deflection, the control electrodes 4 control the amounts of passing 
electron beams sectioned in the horizontal direction by the electron-beam 
lead electrode 3 so that the amounts respectively correspond to picture 
elements of picture signals, and that the control is performed. 
[0007] 

The convergence electrode 5 converges electron beams by using a 
conductive plate 17 which has through -holes 16 in positions facing the 
respective through-holes 14 provided to the control electrodes 4. 
[0008] 

The horizontal deflection electrode 6 is configured of a plurality of 
conductive plates 18 and 18' which arc disposed in the vertical direction at 
both horizontal sides of each through-hole 16. Horizontal deflection 
voltages are applied to the respective conductive plates, and thus electron 
beams along the respective picture elements are deflected in the horizontal 
direction. Thereby, phosphors 20 of R, G and B are sequentially 
illuminated to emit light on the image display screen 8. Here, each electron 
beam is deflected by two triads. 
[0009] 

The vertical deflection electrodes 7 are configured of a plurality of 
conductive plates 19, 19' which are aligned in the horizontal direction, and 
each of which is disposed in the middle in the vertical direction of the 
through-holes 16. Vertical deflecting voltages are applied to the respective 
conductive plates, and thereby the electron beams are deflected in the 
vertical direction. Here, an electron beam emitted from one line cathode is 
deflected in the vertical directions of eight lines, with each pair of electrodes 
19 and 19'. Specifically, as shown in Fig. 5, each section in the horizontal 
direction has two triads of R, G and B, and each section in the vertical 
direction is composed of eight horizontal scanning lines. 
[0010] 
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The image display screen 8 is formed by applying, in stripes, the 
phosphor 20 to the back surface of a glass plate 21, and by applying metal 
back and carbon for black stripes. Incidentally, high voltage is applied to a 
metal-backed part of the image display screen 8, and thus the metal-backed 
part is configured as an accelerating electrode. 
[0011] 

Operations of an image display device using an image display 
element configured in the above-described manner will be described below. 
[0012] 

Electron beams emitted from the line electrodes 2 are controlled with 
picture signals applied to the control electrodes 4. Here, each of pulse 
widths of the respective picture signals applied to the control electrodes 4 is 
modulated for each of three color signals of R, G and B that correspond to the 
respective picture elements of the picture signals. Since details are given, 
for example, in Japanese Unexamined Patent Application Laid-open 
Publication No. Sho 57-135590, description thereof is herein omitted. The 
electron beams controlled for each picture element are deflected by deflecting 
voltages applied to the horizontal deflection electrodes 6 and the vertical 
deflection electrodes 7. Then, the phosphor 20 of the image display screen 8 
is illuminated to thereby form an image. High voltage is applied to a 
metal-backed accelerating electrode of the back surface of the above 
phosphor 20. 
[0013] 

Incidentally, the above-described image display element has a 
structure in which a plurality of image display units, each of which has one 
line cathode, are connected to one another in the vertical direction. For this 
reason, a mechanical assembling error occurs in each image display unit, 
and thereby a relationship between a deflection amount of a deflecting 
voltage and that of an electron beam is different for each image display unit. 
[0014] 
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For the above reason, it is necessary to accurately adjust vertical 
deflecting voltages for the respective electron beams in order to obtain highly 
uniform raster (raster in which links between image display units are not 
recognizable as peculiar patterns) in the image display device using the 
above-described image display element. 
[0015] 

However, an adjustable range for deviation in positions of beams 
landing in the vertical direction (hereinafter abbreviated as V-landing), 
which deviation stems from the assembly error, is limited due to a dynamic 
range for the adjustment, the range of variation in beam-spot diameters 
stemming from deflecting distortion, increased power consumption because 
of the adjustment, and the like. As a result, in a case where a mechanical 
assembling error is too large, the above-described deviation adjustment 
cannot be performed. Accordingly, it is necessary to perform measurement 
to figure out whether or not the amount of deviation in positions of the 
V-landing of an assembled image display element is in an adjustable range. 
Consequently, the amount of deviation hi positions of the V-landing is 
measured by using a V-landing measuring device to be described below. 
[0016] 

In the vertical-landing- deviation amount measuring device for an 
image display element shown in Fig. 4, reference numeral 50 denotes an 
image display element on which measurement is performed; 51- a CCD 
camera; 53: a robot for moving the CCD camera to a predetermined position; 
55: a camera controller; 56: a personal computer; and 57: an 
image-display-element driving circuit for driving the image display element. 
First, the image display element 50 displays raster by using a signal 
outputted from the image-display-element driving circuit 57. 
[0017] 

Next, the amount of deviation in positions of the V-landing is 
measured. Using the robot 53, the CCD camera 51 is set in an area in 
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which the amount of deviation in positions of the V-landing is to be measured. 
Measurements for the plurality of image units are simultaneously performed 
for each horizontal picture element. At this time, the magnification of the 
CCD camera 51 is set so that the required measurement accuracy can be 
satisfied. The camera controller 55 controls the CCD camera 51, and 
converts an analog image signal outputted from the CCD camera 51 into a 
digital image signal. Then, the camera controller 55 transfers the 
converted image signal to the personal computer 56. The thus transferred 
data is processed in the personal computer 56, and thereby it is made 
possible to obtain the amount of deviation in positions of V-landing in the 
plurality of image units in the vertical direction, which arc located in the 
imaging area of the CCD camera 51. Note that the measurement data are 
stored in a predetermined format, in a data-storing region of the personal 
computer 56. While scanning in the horizontal direction with the CCD 
camera 51, the above processes are performed on all of the picture elements 
in the horizontal direction. Thereby, it is possible to simultaneously 
measure the amount of deviation in positions of V-landing in the plurality of 
picture elements in the vertical direction. Next, the CCD camera 51 is 
vertically moved to an image unit, on which measurement has not been 
performed, and then the above-described scanning process is repeated. The 
above-described process is repeated until measurement is performed on the 
last image unit in the vertical direction, and thereby the amount of deviation 
in each of positions of all the V-landings hi the image display element 50 can 
be measured. 
[0018] 

As described above, the raster-displaying screen of the image display 
element 50 is imaged by using the CCD camera 51; the picture signals of the 
screen image are analyzed; and the amount of deviation in each of positions 
of the V-landing is measured on the basis of an analysis result. Heretofore, 
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the amount of deviation in V-landing has been measured by using one CCD 

camera. 

[0019] 

[Problems to be solved by the Invention] With the vertical-landing-deviation 
amount measuring device for the above-described image display element, a 
screen of the image display element is imaged by using a CCD camera; 
picture signals of the screen image are analyzed; and the amount of 
deviation in each position of vertical landing is measured on the basis of an 
analysis result. A conventional method using one CCD camera has the 
following problem. Specifically, in a case where the amount of deviation in 
positions of vertical landing hi a large image display is measured, the 
number of image units in the vertical direction increases by the amount of 
increased area of the screen, and thereby the number of picture elements in 
the horizontal direction increases. Consequently, if accuracy in 
measurement is to be maintained, it is not possible to use the method of 
widening an area which can be imaged at once, by changing a magnification 
factor of the CCD camera. For this reason, time for measurement is 
prolonged by the increased area for measurement. 
[0020] 

In view of the above-described problem, the present invention 
provides a vertical-landing measuring device for an image display element in 
which a screen is imaged with a plurality of CCD cameras and is divided into 
a plurality of screen image regions as overlapping one another, and which 
includes mean which determines and synthesizes boundaries between screen 
image regions with reference to reference points of a moving robot. Thus, it 
is made possible to significantly reduce time for measurement, while 
maintaining accuracy of measurement data. 
[0021] 

[Means for solving the Problems] To solve the above-described problem, the 
present invention is configured of a plurality of CCD cameras, which are 
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connected to one another, and are capable of measuring luminance of a 
screen of an image display element; a robot for moving the plurality of CCD 
cameras respectively to predetermined positions; a camera changeover 
switch; a camera controller," a personal computer which processes image 
signal data, and which controls the controller; and an image-display-element 
driving circuit which displays raster on the image display element. 
[0022] 

[Operation] By performing the following procedures with the above 
configuration, it is possible to reduce time for measuring the amount of 
deviation in positions of vertical landing in a large image display element 
while maintaining accuracy in obtained measurement data. Specifically, a 
screen is imaged with a plurality of CCD cameras which are connected to one 
another, and the screen image is divided into a plurality of screen image 
regions as overlapping one another; and mean is provided for determining 
and synthesizing boundaries between screen image regions with reference to 
reference points of a moving robot. 
[0023] 

[Mode for Carrying Out the Invention] 

By referring to the drawings, descriptions will be provided below for 
a vertical-landing-deviation amount measuring device for an image display 
device according to an embodiment of the present invention. 
[0024] 

In the vertical-landing-deviation amount measuring device for the 
image display element shown in Fig. 1, reference numeral 50 denotes an 
image display element on which measuring is performed; 51- a first CCD 
camera; 52: a second CCD camera; 53: a robot for moving the cameras 
respectively to predetermined positions; 54: a camera changeover switch; 55: 
a camera controller; 56: a personal computer; and 57: an 
image-display-element driving circuit for driving the image display element. 
[0025] 
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A screen image of the image display element 50 is divided into a 
plurality of screen image regions as overlapping one another by using a 
plurality of CCD cameras connected to one another. The number of 
cameras is determined in accordance with the number of divisions (in the 
following example, two CCD cameras are supposed to be used). Picture 
signals of the respective first CCD camera 51 and the second CCD camera 52 
are selected by the camera changeover switch 54, and then are sequentially 
converted into the respective digital signals by using an A/D converter of the 
camera controller 55. Thereafter, the converted signals are inputted to the 
personal computer 56. 
[0026] 

First, the image display element 50 displays raster by using a signal 
outputted from the image-display-element driving circuit 57. Next, the 
amount of deviation in V-landing is measured. Then, using the robot 53, 
the CCD camera 51 and the CCD camera 52 are set respectively in areas in 
which the amount of deviation in the V-landing is to be measured. Note 
that the CCD camera 51 and the CCD camera 52 are set up respectively with 
a distance which is a half of, or less than the distance of the horizontal length 
of the display screen of the image display element 50. For screen image 
regions (each about a half of the display screen of the image display element 
50) handled respectively by the two CCD cameras, measurement is 
simultaneously performed on a plurality of image units in the vertical 
direction of the width of each picture element in the horizontal direction. 
Note that the magnification factors of the respective CCD camera 5 1 and the 
CCD camera 52 are set in a way that the required measurement accuracy 
can be satisfied. 
[0027] 

The camera changeover switch 54 selects signals sent from the 
respective CCD camera 51 and the CCD camera 52, and then sequentially 
transfers the signals to the camera controller 55. The camera controller 55 
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controls the CCD camera 51 and the CCD camera 52, and controls the robot 
53. Moreover, the camera controller 55 converts an analog image signal 
outputted from the cameral changeover switch 54, into a digital image signal, 
and then transfers the converted signal to the personal computer 56. The 
thus transferred data are processed in the personal computer 56, and 
thereby it is possible to obtain the amount of deviation in vertical landing in 
a plurality of image units which are provided in the vertical direction, and 
which are located in the image-pickup regions for the respective CCD camera 

51 and the CCD camera 52. Incidentally, the measurement data are stored 
in a predetermined format in a data-storing area of the personal computer 56. 
The above processes arc performed on all of the picture elements in the 
horizontal direction while scanning the CCD camera 51 and the CCD camera 

52 each for a distance about a half of the display screen in the horizontal 
direction. The amount of deviation in each of positions of vertical landing in 
the plurality of picture elements in the vertical direction can be measured. 
[0028] 

Next, the CCD camera 51 and the CCD camera 52 are vertically 
moved, by using the robot 53, to an image unit on which measurement has 
not been performed, and then the above-described scanning process is 
repeated. The above-described process is repeated until measurement is 
performed on the last image unit in the vertical direction, and thereby the 
amount of deviation in each of all the V-landings in the image display 
element 50 can be measured. 
[0029] 

The above descriptions are summarized as follows. Specifically, the 
image of the raster- displaying screen of the image display element 50 is 
divided into a plurality of screen image regions; the screen image regions are 
imaged by using a plurality of CCD cameras respectively corresponding to 
the screen image regions; picture signals of the screen image are analyzed; 
and the amount of deviation in each of positions of vertical landing is 
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measured on the basis of an analysis result. Thereby, the amount of 
deviation in each of positions of vertical landing can be measured in a short 
time. 
[0030] 

[Effect of the Invention] As described above, according to the present 
invention, while maintaining the accuracy of data to be measured, it is made 
possible to significantly reduce time required for measuring the amount of 
deviation in each of positions of vertical landing in a large image display 
element. 

[Brief Description of the Drawings] 

[Fig. l] Fig. 1 is a block diagram of a vertical-landing measuring device for 
an image display element according to an embodiment of the present 
invention; 

[Fig. 2] Fig. 2 is an exploded perspective view of an image display element 
subjected to the present invention; 

[Fig. 3] Fig. 3 is an enlarged view of a fluorescent surface of the image 
display element; and 

[Fig. 4] Fig. 4 is a block diagram of a vertical-landing measuring device for a 
conventional image display device. 
[Description of Reference Numerals] 

50 image display device 

5 1 first CCD camera 

52 second CCD camera 

53 robot for moving cameras to predetermined position 

54 camera changeover switch 

55 camera controller 

56 personal controller 

57 image display element driving circuit for chiving image display element 
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<Translation of the drawings> 

FIG. 2 

2 LINE CATHODE 

3 BEAM LEAD ELECTRODE 

4 BEAM FLOW CONTROL ELECTRODE 

5 CONVERGENCE ELECTRODE 

6 HORIZONTAL DEFLECTION ELECTRODE 

7 VERTICAL DEFLECTION ELECTRODE 

8 SCREEN PLATE 

FIG. 3 
LINE 

ONE SECTION IN THE VERTICAL DIRECTION 
ONE SECTION IN THE HORIZONTAL DIRECTION 
VIEW ENLARGED APPROXIMATELY 30 TIMES 



14 



